INOACHUTEJIbBHAS 3AIINCKA

AnrebOpa sBIsETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO 0O0IIEero o0pa3oBaHUs: OHA
o0ecrieynBaeT M3y4eHHE JPYIMX JUCHMIUIMH, KaK €CTeCTBEHHO-HAyyHOro, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHME HEOOXOMUMO Ui MPOJOJKEHHs 00pa3oBaHUS U B
MIOBCEHEBHOM Ku3HU. Pa3BuTHe y 00yUyaromumxcsi HAy4YHBIX MPEICTABICHUH O POUCX 0K ICHUH
U CYIIHOCTH ajre0panyecKkux aOCTpaklMid, croco0e OTpa)KeHUsT MaTeMaTU4YecKol HayKou
SBJICHUH W TIPOLIECCOB B IPHPOJIE W OOILIECTBE, POJIM MATEMaTHYECKOTO MOACITUPOBAHHUS B
HAyYHOM MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS U
Ka4eCTB MBIIIICHNUS, HEOOXOJUMBIX IS aJanTalMd B COBPEMEHHOM LU(GPOBOM OOIIECTBE.
Wzyuenue anreOpbl obOecrieyuBaeT pa3BUTHUE YMEHHsI HAOIIOaTh, CPaBHHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO
000CHOBBIBAaTh CBOM JCHCTBHUS W BBIBOABI, (OpMYyIHpOBaTh yTBep:kiaeHus. OcBoeHHE Kypca
anreOpbl 00ecreunBaeT pa3BUTHE JOIMYECKOTO MBIIICHUS OO0YYaloIUXCs: OHU HCIIOJB3YIOT
NENYKTUBHBIE W HMHIYKTUBHBIE  pacCyXIeHus, o0000IIeHne ¢  KOHKPETH3ALHUIO,
aOcTtparupoBanue u aHajoruto. OOydeHuwe anreOpe MpeanoyaraeT 3HAYUTEIBHBIM 00BEM
CaMOCTOSITENIbHOM JeATeIbHOCTH O0YUaIoIUXCsl, IO3TOMY CaMOCTOSITEIbHOE PEeIlleHUE 3ajad
SBIISICTCS pealn3anneii 1eATeIbHOCTHOTO MPUHITUIA O0yUSHHS.

B crpykTtype mnporpammbl yueOHOro Kypca «Amnrebpa» A OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTebHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxnas u3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSIKCHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAQJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOro
si3pika. CopepKaTelbHOW U CTPYKTYPHOW OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
M3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX i TMOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPANMOHAIHHBIMH YHCIIAMH,
dbopMupOBaHUEM MPEACTABICHUN O JACHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHEeMY 00IIeMy 00pa30BaHuUIo.

CogepxaHue JBYX anreOpandeckux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydYarOUIMXCS
MaTeMaTHUYeCKOro amnmapara, HEOOXOAMMOTo MJis pEelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TPYONHPYETCs BOKPYT  pallMOHANBHBIX  BBIpAXKEHHUU.  Anredpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTSl TOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIHMCAaHUS TIPOLIECCOB W SIBICHUN peabHOTOo MHpa. B 3amaun oOydeHus anreOpe BXOISAT Takxke
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca UWHGOPMATUKH, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpPaKEHMUsI, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIyYCHHUE
0o0yJarmuMuCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENH NIl ONMUCaHUS
U HWCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOIECCOB M SIBJICHUH B MpHUpojae W odOmiecTBe. M3yueHue
MaTepuana CHoCOOCTBYeT PAa3BUTHIO Yy OOYUYAIOIIMXCS YMEHHUS WCIONb30BaTh pPa3NUYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pasfienbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gyacos: B 7 kinacce — 102 gaca (3

yaca B Henento), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXoa OT OAHOM (opMbl 3amucu Jpodeit K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peairbHOR
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHb ¢ HaTypajbHBIM IOKa3aTeJIEM: OIpPEJEICHHUE, NIPE00pPa30BaHNE BBIPAXKEHUI Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILECHTHI, PELICHNUE 33aad U3 peabHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHACEIL.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NpsiMast U 00paTHas POIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYECHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BUAC  (HOPMYIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOU3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cil0)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, IIpaBUiIa NpeoOpa3oBaHUs ypaBHEHHUs, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPaBHEHUIA.

JluneiiHoe ypaBHEHHE C ABYMs NepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHM.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUuciaoBbele NPOMEKYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[TpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KoOpAnHaTHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbix 3aBucuMocTei. [lonstue ¢ynknuu. I'padpuk  ¢yHknuu. CpoiicTBa (QYHKIMA.
Jlunelinas ¢ynkuus, e€ rpapuk. I'papux ¢pynkuun y = [x|. I'padudeckoe perienne IMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHU.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaapatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. [lecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoMcTBA apuPMETHIECKUX KBAJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAXEHHM M BbIYUCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernenb ¢ 11eNbIM MT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMych YKCa.

Anrebpanueckue BhIpaXeHUIAJredpandeckue BbIpakeHUs



KBanparublit TpéxuieH, pa3inoxeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoit apobu. CroxkeHwue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHUue ainredpandyeckux apoOeil. ParuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHue.

VYpaBHEHUS U HEPABEHCTBAY paBHEHUSI U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHWIA, CBOAAIIMXCA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreitmme apoOHO-
paloHaIbHbIE YpPaBHEHUS.

['padmyeckas mHTEpIpeTalns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUN C JIBYMs IepeMEHHBbIMU. lIpuMepbl peleHus CucTeM HEIUMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gpynkuuu. OGMaCcTh ONpPEEICHNUs U MHOXKECTBO 3HaueHUl (yHkiuu. CrnocoOs
3ananus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)arolUX peaabHble MIPOLECCHI.

OYHKIMH, OMUCHIBAIOIINE MPAMYI0O U OOpaTHYIO MPOMOPIMOHATIBHBIE 3aBUCHUMOCTH, HX
rpaduxu. Oynxumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHue ypaBHeHHII i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHUCEN, ACWCTBUTENBHBIE YHCIA KaK OCCKOHEYHBIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl O0OBEKTOB OKPY)KAIOLIEr0 MHUpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHNH, CBOIAIINXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIAIIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATTEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3a/1au
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OBYMs MEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpaBHEHUN C IByMs IIEpEMEHHBIMU. PellleHue cHUcTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEeHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanusi CUCTEMbl YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHO. KBaapaTHble HepaBeHCTBa. ['paduueckas mHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gpyrxmmii: vy = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , 1 ux cBoiicTsa.

Yucii0Bble NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmymoit u GopmyIoi n-ro dieHa.

Apudmernueckass M reomerpuyeckas — nporpeccud.  DPopMmynbl  n-rO  4WieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHl, CyMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuii TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NPOSIBJIEHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKCHHN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEeMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PaCCYKIECHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEMAaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUYeCKHe 3HAHHS B HWHTEpPECax CBOETO 3J0POBBA,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPYroro 4yeiaoBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KAIOIEH Ccpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa dKOJOTHYECKHX
npo0JieM U myTel X peleHus;

8) amanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO EATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUThCS Yy JAPYTHX
JrozIel, puoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH W3
OMBITA IPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SIBICHUSAX, B TOM YHWCJIE paHee HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MNPUHUMAEMbIC PEIICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE INPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy IMOHATUAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINUU, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOIO aHAIN34,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa30BBIBATh CYKICHUS: YTBEPAUTEIIbHbBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAE€TYKTHUBHBIX U UHAYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTesJbCTBA MATEMAaTUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHBIE  J0Ka3aTeJIbCTBA
MaTeMaTHYecKuX (PAKTOB, BBICTPAUBATh AapryMEHTALMIO, IPUBOAUTH NPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crnoco0 pemieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOIXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBble nccienoBaTenLCKHe AeliCTBUSA:

UCMOJIb30BaTh ~ BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HWHCTPYMEHT  IO3HAHUA,
dbopMynupoBath BOIIPOCHI, ¢bukcupyronme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITEJIbHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpOBaTH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH TI0 CaMOCTOSTEIHHO COCTAaBICHHOMY TUIaHY HECIOXHBIH AIKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXTY COOO0M;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEI0BAaHUS, OLIEHNUBATh JIOCTOBEPHOCTh MOMYyYSHHBIX
pe3ysbTaTOB, BEIBOJOB U 0000IIEHMIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, JAAHHBIX, HEOOXOAUMBIX
JUISL pEeIlIeHuUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(YOPMAIIIIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AuarpaMMaMH, HHOM rpadukoil 1 MX KOMOMHALMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBHIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pEe3yibTarT;

B X0/ 0OCYKJIEHHsI 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYXKIaeMO TeMBbI, TPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaThb WJAEU, HAICJICHHbIE Ha TOUCK PEIICHHUs,
COIIOCTABJATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh Pa3IMUMe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3YAbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, HUCCIECI0BAHNUs, TIPOCKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHIWBUAYAJIBHOW pabOTHI
IPU PEIIeHNU y4eOHBIX MaTEeMaTHUECKHUX 33/1aY;

MPUHUMATH 11eJTb COBMECTHOU JIE€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaThCA, OOCYXIOaTh NpOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpYHHoOBBIX (GopMax paboThl (0OCYKIACHHs, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMbI M JPYTHE), BHIIOIHATH CBOI YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIaJa B
00Nl MPOIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHUus C YYETOM HUMEIOLIMXCS PECYpcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C YYETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTH MOCTABICHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHKCHUS WU HEIOCTHKEHHs IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOIMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BrimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHuecKue NeHCTBUS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUsS YHCIOBBIX BBIPAKECHUM, MPUMEHATH Pa3HOOOpPA3HBIE CIOCOOBI U
NpuUEMBbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPIKANIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.



[TepexoauTh OT OHOM (HOPMBI 3aMKMCH YKCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HUI. BBINONHATE 1EHCTBHS CO CTENEHSAMHU C HaTypajlbHBIMU IIOKA3aTEISIMH.

[TpuMeHsTh IPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YU CEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/auM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aaa4
C y4€TOM OTrpaHHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst 0yKBEHHBIX BbIPaKEHUH IIPU 3aJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jIoKEHUE MHOIOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHHUs (HOpMyT COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHHWs pa3jMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEAJILHOM IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSSA MpaBUja MEepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, fBIIE€TCA 1M YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, ABISIOUUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpJIMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHS C JByMs
NEPEeMEHHBIMH, TOJIb3YACh I'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJy4EHHBIN
pe3ynbrar.

DOyHKIUH

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMi. CTpouth rpaduk GyHKINU Yy = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMK 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLIUE IpeIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN MAJIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUYECKOTOo KBAJIPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YSl IPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPe0Opa3oBaHMsl BbIpaKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOel u
creneHei yucina 10.

AulredpanyecKkue BbIpasKeHUs

[IpyuMeHsSTh MOHSATHE CTENEHH C IENbIM I0Ka3aTelieM, BBIMOJIHATh MpeoOpa3oBaHuUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEM.

BBINOTHATE TOXIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMU U ajreOpanuyecKuMu JpoOsiMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIIbHBIE YPABHEHUS, CBOJAIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh MpocTeiilne uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBAaTh, WMMEET JIM YypaBHEHHE WIIH
CUCTEMa YpaBHEHMI pEIlIeHUs], €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT ciOBEeCHOW (GOPMYIMPOBKH 3amaull K e€ aireOpandecKod MOAETH C
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJyYEHHBIN pe3ysIbTar.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PeIIaTh JUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HWILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (DYHKIMOHANBHBIE TOHSATHUS U SI3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsITh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x, y=x2, y =x3,y = [x|, y = VX, OnHCHIBaTh CBOWCTBA UHCIOBOI (YHKIHUH 110 €&
rpaduxky.

K koHiy oOyuenus B 9 kJacce oOydaromuiics MOMYYUT CJEIYIOLUE MpeIMETHbIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALIMOHAJIbHbIE YUCIIA.

BrimonusaTe apudmeTHdeckue IEHCTBUS C PAlMOHAIBHBIMU YUCIIAMHU, COUYETasl YCTHBIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BRIYUCIICHUS C UPPAIMOHATBHBIMU YHCIaAMH.

Haxoauth 3HaueHus: cTeneHel C ebIMU MOKa3aTesMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOIHATh MPUKHUAKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUsS M HEPABEHCTBA



Pemars nuHelHble W KBaJgpaTHblE YpaBHEHUS, YPaBHEHMs, CBOJASAIIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIE YPaBHEHHUS.

Pemarb cuctembl IBYX JIMHEWHBIX YpPaBHEHHMM C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHMI, B KOTOPBIX OHO YpaBHEHHUE HE SIBISACTCS TUHEHHBIM.

Pemarh TekcTOBble 3amau anreOpanyeckuM CHocoOOM C TOMOIIBI0 COCTABIICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS TIEPEMEHHBIMHU.

[TpoBoauTH MpocCTeiilne UcCaeA0BaHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUHN (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YPaBHEHMI peIleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3alIMCHIBATH PEILICHUE C TOMOIIbIO CUMBOJIOB.

Pemate cuctempl JMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YHUCIIOBOW MPSIMOMH,
3aMMCBIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUUHA

Pacnio3naBath GyHKIIMH U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMAaTUYECKU PACIIOIOKEHHUE HA
KOOPJMHATHOM TUTOCKOCTH IpadukoB QyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHi1 K03(PHIHEHTOB, ONICHIBATE CBOICTBA
(GyHKIMIA.

Ctpouth U u300pa’kaTh CXEMaTHYECKH TIpadUKU KBaJApPATUYHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3naBate  KkBajgpatuyHyro (QyHKUMIO 10  Qopmysie, MPUBOJAUTH  IPUMEPHI
KBaJIPATHYHBIX (DYHKIUI U3 peaTbHON XU3HU, QU3UKH, TCOMETPHUH.

Yucii0Bble MOC/I€10BATEILHOCTH U IPOrpeccuu

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPHU PasHBIX CIIOCO0ax
3aJaHusl.

BEINMONHATE BBIYUCICHHUS C HCIOIB30BAaHHEM (OPMYIT N-TO WieHa apu(PMETHYECKOH H
TeOMETPUUECKOM MPOTPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemarp 3agaun, cBS3aHHbBIE C YHCIOBBIMU MOCIEIOBATENILHOCTSIMH, B TOM YHKCIE 3a7aud
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, TU(POBBIX TEXHOJIOTHMN).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m S — Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETbHBIE
padoThbI padoTbl pecypebi
1 Yucna u BeluMcieHus. PanronanbHbie 75 1 bubnuorexa [JOK
yHcia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpandecKkue BbIpaKEHUS 27 1 https://m.edsoo.ru/ 7415690
bubmuoreka [JOK
3 YPABHEHH 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpapuku. OyHkunu 24 1 hitps://m.edsoo.rw/7f415590
bu6mmoreka [IOK
> Ilosropenne 1 o6obmenne 6 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1ebIM 7 bubmuorexa [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagpartsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bu6mmorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 @yHK1MH. OCHOBHBIE MOHATHA 5 https://m.edsoo.ru/71417af8
bubmuorexa [JOK
0 Pynxuun. ucnoseie yHKim ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Tosroperne n 0bobmennue 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 9 bubnnorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YPaBHEHHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https-//m.cdsoo.ru/7f419d08
bubnmorexa LIOK
> PysKipn 16 I https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
6 YucnoBble IOCIEA0BATEIILHOCTH 15 1 https://m.edsoo.r/7419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 18 1 bubmmnoreka HOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH S

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTesibHbIE

pecypchl

Ilonstue palOHAJILHOI'O YHuCJia

Apudmernueckue TeUCTBUS C
palMOHATBHBIMH YHCTIAMU

Apudmernueckue neiicTBus ¢
palMOHAIBHBIMH YHCIIAMH

Apudmernueckue T1eUCTBUS C
palMOHATBHBIMH YHCTIAMU

Apudmernueckue neiCTBUS C
palOHaIbHBIMU YHCIAMHU
Apudmernueckue neiCTBUS C
palOHaIbHBIMU YHCIAMHU
CpaBHeHue, ynopsaounBaHue
palMOHATIBbHBIX YUCE

CpaBHeHue, ynopsA04MBaHue
palMoHAIBHBIX YHCE
CpaBHeHue, yrnopsJ04lBaHNue
paMoOHATFHBIX YHCET

10

11

12

Crenens ¢ HATYpATBHBIM
IIOKa3aTeleM
Crenens ¢ HATYpATBHBIM
IIOKa3aTeleM

CreneHb ¢ HaTypaJlbHBIM
HoKa3areseM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e¢

13

CreneHnb ¢ HaTypaIbHBIM
II0Ka3aTesleM

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

14

15

CreneHnsb ¢ HaTypaIbHBIM
MOKa3aTesieM

Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

IIPOLICHTBI U3 peabHOU IPAKTUKU

16

17

Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,

MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

MPOLEHTHI U3 PEATbHON MPAKTUKHU

18

19

20

Pemrenre ocHOBHBIX 3a/1a4 Ha ApooOH,

MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

[Ipu3Haku AeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HATYpaJIbHBIX YUCell
[Ipu3Haku JeTMMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HATypaJIbHbIX YUCEI

21

22

Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHAITBHOCTH

23

24

25

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPLIOHAIBHOCTH
Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPIIMOHAIEHOCTH

KonTponbHas pabota mo Teme
"ParmmoHanpHBIE ynciia'

26

BYKBCHHBIC BbIPpAKCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41feec

27
28

29

DopMyiibl
DopMyiibl

Hep CMCHHBIC. I[OHyCTI/IMBIC 3HA4YCHUA

IIEPEMEHHBIX

30

[IpeobpazoBanue OYKBEHHBIX

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

BBIpQ)XEHUH, PACKpHITHE CKOOOK U
IIpUBEJCHHE OJOOHBIX CllaraeéMbIX

[IpeobpazoBanme OyKBEHHBIX

bu6mmoreka [IOK

31 EI;EE;K;;I;IE g g;ﬁ%ﬁ:iecizclfgﬁ;lx https://m.edsoo.ru/7f41£fd70
[IpeobpazoBanme OyKBEHHBIX
32 BBIpQ)XEHUH, pACKpHITHE CKOOOK U
MIPUBEICHUE TOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPQ)XEHUH, PACKPHITHE CKOOOK U
MIPUBEICHUE OIOOHBIX CIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubnuoreka [IOK
[10Ka3aTelIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAJIBHBIM bubnnorexa [HOK
oKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBoIiCcTBa CTETICHU C HATYPAJIbHBIM bubnunoreka [JOK
IOKAa3aTesIeM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 Muorounerr https://m.edsocE.Iru/7f42276e
bubnnoreka [JOK
38 Muorowiersl https://m.edsocl)_.lru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmuotexa [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmnoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO bu6mmorekxa [IOK



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

YMHOXEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424£d2
47 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOro4wieHOB Ha bubmuorexa [JOK
MHOXXUTEIIN https://m.edsoo.ru/7f423312
49 PaznoxeHnre MHOrO4wIeHOB Ha bubnuotexa [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOTOUYJI€HOB Ha
MHOXHUTEIHN
57 Kontponbnas paboTa mo teme
"Anredpanyeckue BeIpaxKeHus "
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHEHHS,
PaBHOCUJIBHOCTh YPaBHEHU
JInHeitHoe ypaBHEHHE C OJTHOU
54 IIEPEMEHHOM, pEIlIEHUE TUHENHBIX
YpaBHEHUU
JIuHeitHoe ypaBHEHHE C OJTHOM
55 e eMeHHo}I;Ip eLICHHE nnﬂHeﬁHHx Eubmorexa LIOK
P oM. P https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuHeitHoe ypaBHEHHE C OJTHOM
56 IIEPEMEHHOM, pEIlIEHUE TUHENHBIX
YpaBHEHUU
57 Pemenue 3agad ¢ momoIbro bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1a4u ¢ TOMOLIBIO bubnmoreka [JOK



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

YpaBHEHUU

https://m.edsoo.ru/7f420806

Pemenue 3a71ay ¢ 1OMOIIBIO

bu6mmoreka [IOK

>9 YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3agad ¢ momolIibro bubmuorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHenHoe ypaBHEHHE C IByMS bubnunoreka [HOK
MepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427¢32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPaBHEHUN bubnnorexa [HOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMH
65 Cucrema 1ByX JUHEHHBIX YPAaBHEHUN
C IByMsl IEpEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
C IByMs IEPEMEHHBIMH
67 Pewrenue cucreM ypaBHEeHUN bubmiorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHEeHUN bubmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemrenne cucreM ypaBHeHUN bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucreM ypaBHEHUH
71 Pemrenne cucreM ypaBHEeHUN
7 KonTponbhas pabota no teme bubmuorexa [IOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 Koopaunara Toukn Ha mpsmMoit bubmorexa LIOK
https://m.edsoo.ru/7f41de76
74 YucoBble IPOMEKYTKH bubmnorexa [IOK
https://m.edsoo.ru/7{41dff2
75 Huciosble IPOMEKYTKH



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccrosiHue Mexy 1ByMsl TOYKaMHU

76 KOOPJMHATHOM MPSIMOi
77 Paccrosinue MY ABYMSA TOUKAMH
KOOpJAMHATHON NpAMOK
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnuoreka [IOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucteMa KOOpAUHAT bubnmoreka [JOK
Ha IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
’1 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
23 Urenue rpauKoOB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
34 UYrenue Fpa(I)I:IKOB peanbHBIX
3aBUCHUMOCTEMN
85 Tomrme gymaumn s imedsoonTEsLes
86 I'paduk ynkumm
8 Crofictoa hymeuni gm0 TS
8 Croficroa hymeuni Hipsmedsoo T I
8 Jhmmciinas gymcmns g edso0.TH21282
20 Jlnmeiinas dynxims Etifﬁr?fee;sigg/gf4z74lz
91 [TocTpoenue rpaduka TuHEHHON bubnnoreka [JOK
byHKIIUHU https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

GbyHKIIUU

93

I'padux pynkuum y =[x|

94

I'padux pynkuum y =[x|

95

96

KonrponsHas pabora o Teme
"Koopaunatse! 1 rpadguku. OyHkuun"
/ Beepoccuiickast mpoBepoyYHast
paborta

HrtoroBas koHTpoabHas padboTa /
Bcepoccuiickas npoepounas pabota

bubmuorexa [JOK
https://m.edsoo.ru/7f41£50a

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6¢

97

98

99

100

101

102

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB Kypca 7 Kilacca, 00001eHne
3HAHUHU

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kiiacca, 0000meHne
3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOIOB Kypca 7 Kjacca, 00001ieHne
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METO/IOB Kypca 7 Kjacca, 00001meHne
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U

METOOB Kypca 7 Kiacca, 00001ieH1e
3HaHUI

bu6mmorexa [IOK
https://m.edsoo.ru/7f429132

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
°
Jl:;-n Tema ypoxka Beero KonTpoabubie IIpakTuuyeckue II/I[:;‘?eHI/IH :)Ig;)l;[;zl:;feﬂbﬂble
padoThI padoTshI pecypeb
1 KBagparHblil KOpEHB U3 YUCIIA 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 00 UppaIMOHAILHOM YHCIIC 1 bubmorexa LJOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTMKCHUS 1
HMPPALMOHATIBHBIX YHCET
4 JlecsiTHuHBIC TPUOTMKCHUS 1
HMPPALMOHATIBHBIX YHCET
5 JleicTBUTENbHBIE YNCTIA 1
6 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
7 CpaBHeHME I€WCTBUTENBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apupmMeTnyecKux 1 bubnuotexa [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHISCKUX 1 bubnmoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
o | e m 1 Busorea 101
KBAJIPATHBIC KODHH https://m.edsoo.ru/7f42dd26
5 | Do meon 1 Sumorea 10K
KBAPATHBIC KODHH https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3oBaHue YNUCIOBBIX 1 bubnuorexa [IOK
BBIPAYKEHMI, COJIEpIKALUX https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

KBaJIpaTHbIE KOPHU

[IpeobpazoBaHue YHCTOBBIX

bubmuorexa [JOK

15 BBIPANCHHH, CONCPMHALIIX https://m.edso0.ru/7f42¢262
KBaJ[paTHbIC KOPHU
16 Crenens C LIeJIbIM TOKA3aTeeM bubmorexa LIOK
H https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anucCh YMCIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKpY’KaroIlleM MHUpe
18 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
[10Ka3areyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LEJIBIM bubnnoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C 1IEJIbIM bubnnoreka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
71 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
IOKAa3aTesIeM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHH C LEJIBIM bubnnoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBagpatHslii TpéxuieH
24 KBagpatHslii TpéxuineH
25 Paznoxxenue KkBapaTHOTO bu6mmorexa [IOK
TPEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxenue kBazpaTHOrO bubnuoreka [IOK
TPEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa mo Temam
27 "KBap aTHBIE II:O Hu. CteneHn bubmnorexa [IOK
AP N PHH. " ) https://m.edsoo.ru/7f42ec80
KBanpaTHblil TpexuieH
28 AnrebOpanueckas qpoob bubnmoreka [JOK



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

,HOHYCTI/IMBIC 3HaA4YCHUA

https://m.edsoo.ru/7f430382

29 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKrue BEIPAKCHHS
JlonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanvecKkue BhIPAKECHUS
31 OCHOBHOE CBOHCTBO bubmuoreka [JOK
anredpandecKou 1podu https://m.edsoo.ru/7f4308¢e6
. bubmuorexa [JOK
32 Coxpamenne npobei https://m.edsoo.ru/7f430a8a
. bu6mmoreka [IOK
33 Coxpamenne apodei https://m.edsoo.ru/7£430£44
. bubmuorexa [JOK
34 Coxpamerue 1pobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICNICHHE alTreOpandecKkux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHHe anre0pandeckux Jipooei https://m.edsoo.ru/7f4315¢c0
37 CrnoxxeHue, BRIYMTAHUE, YMHOKEHUE bu6mmoreka [JOK
U JeTieHue anreOpanyeckux apooei https://m.edsoo.ru/7f4318¢c2
38 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICNICHHE anrebpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue aKCHUH
39 cop e >II<)a Ifxlgrel?gn?{(efl?;é bubmorexa LIOK
Feprat P https://m.edsoo.ru/7f43259¢
Ipodu
IIpeobOpa3oBanue aKeHUH
40 cop e xlc)a Ifxla{lﬁre?lzn):efl?;é Brbmrotexa [IOK
AcpKalll P https://m.edsoo.ru/7f432736
Ipodu
IIpeo06 i
peobpazoBaHUE BBIPAKEHUH, Bu6morexa LIOK
41 CoJIep KalIX anredpandyeckue

Ipodu

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

42 KonrponsHas pabora o Teme bubnuoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36

43 K bu6mmoreka [IOK
BaJpaTHOC ypaBHCHHC https://m.edsoo.ru/7f42¢eela

44 1 eHie bubmuorexa [JOK
CHOJIHOC KBA/PATHOC yPABHCHH https://m.edsoo.ru/7f42eela

45 1 bubmuoreka [JOK
CHOJIHOC KBA/IPATHOC ypaBHCHHUC https://m.edsoo.ru/7f42eela

46 ®opMyIia KOpHEWU KBAaPATHOTO bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158

47 dopmysa KopHEeH KBaJpaTHOTO bubnnorexa [HOK
YpaBHEHUA https://m.edsoo.ru/7f42f316

48 dopmyiia KOpHEN KBAIPaTHOIO bu6mmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4

bu6mmoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0

bu6mmoreka [JOK
50 Teopema Buera https://m.edsoo.ru/7f430076

51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c¢542

59 Pewienve ypaBHeHUH, CBOASIIUXCS K bu6nmoreka [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢3d0

53 [Ipocreiime npoGHO- bubmmoreka [IOK
paIlMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreitmme qpoGHO- bubnmoreka [JOK
palMOHAIbHBIE YPaBHEHUS https://m.edsoo.ru/7f432b6e

55 Penienne TekCTOBBIX 3a/1a4 C bu6mmorexa [IOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢

56 Pemenne TekCcTOBBIX 3a/1a4 € bubmuoreka [JOK
IMOMOIIBIO KBAaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42{8f6

57 KonrponsHas pabora o Teme bubnuoreka [IOK

"KBanparusie ypaBHeHUs"

https://m.edsoo.ru/7f4301{2



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

58

59

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pELICHUS YPaBHEHUH B
LIEJIBIX YHCIIaX

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauk,
MIpUMEpPHI pEelIeHUs YPaBHEHUN B
LENbIX YUCIIAX

60

61

JIuHeHoe ypaBHEHHE C IByMS
MePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHHUS YPABHEHHM B
LENBIX YUCITaX

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

62

63

64

65

66

Pemenue cuctem ByX JTUHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

Pemenue cuctem 1ByX JTMHEHHBIX
YPaBHEHUI C IBYyMs IEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

I'padmueckas uHTEpIIpeTaLIUS
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLiys
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemienue TEKCTOBBIX 3a/1a4 C

68 .
IIOMOILIBIO CUCTEM YPAaBHEHUI
69 Pemrenne TekcToBBIX 3a1a4 €
IIOMOILBIO CUCTEM YPABHEHUI
70 Pemenue TekCTOBBIX 3a/1a4 €
IIOMOILBIO CUCTEM YPAaBHEHHI
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHCTBO ¢ 0/1HOM ITepeMEHHON
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
JIuHelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
75 .
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJTHOM
MIEPEMEHHOMN U UX peIIeHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IEPEMEHHOM U MX PELICHHE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJIHOM MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o006paxxeHune penieHus TMHEHHOTO
80 Hepa]feHCTBa I/IpI/IX CHCTEM Ha bubmorexa LIOK
o . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSIMOI
N3o006paxxeHune pemnieHus TMHEHHOTO
81 Hepa]feHCTBa I/IpI/IX CHCTEM Ha bubmorexa LIOK
o . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSIMOI
KonrponsHas pabora mo remam
82 "HepaBencta. Cuctembl

ypaBHeHuUi"



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

bubmuorexa [JOK

83 Towsrne Qymxum https://m.edsoo.ru/7f433¢12
’4 OO6nacTh ornpeneneHuss © MHOXKECTBO bubmmorexa [IOK
3HAYCHHUH PYHKITUN https://m.edsoo.ru/7f433d84
85 Crnioco0b1 3a1anust pyHKIHIA
86 I'padux pyHKIIN
R7 CaoiicTBa pyHKINH, UX
oTOOpakeHHE Ha rpaduke
28 UreHue u noctpoeHue rpadukoB
GbyHKIUH
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
)
o | o e s Busorea 101
PATHYIO HPOTIOPIL https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 ['unepbona
bu6mmoreka [IOK
92 'inepbona https://m.edsoo.ru/71f4343e2
bu6nmoreka [IOK
3
23 Tpadux pynxunn y = x https://m.edsoo.ru/7f434572
d —~2 v=v3 v=VY —
94 Ix EHKEEI)I:ILE;C;(O’E:Y eU)J(e;{ZIe oY bubmiorexa [IOK
- P N P . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H
METOJIOB KypCOB 7 1 8 KJIacCOB,
95 O606§1€HI/I}C,I;HELHI/II7[ / bubmmorexa LIOK
N https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
paborta
4 6ora /
9% Beepoccniickan nponcpostias Bu6mrorera LLOK
p POBEp https://m.edsoo.ru/7f434eb4
paborta
97 [ToBTOpEHNE OCHOBHBIX MOHSTUN U



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJI0B KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

8 MCTO/I0B KypCOB 7 fl 8 xmaccos, 1 https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUNA
Y N
| Lomormmeconmms o | B 10K
o yp N ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
n N
| Lomeme oz s | o 10K
1 yp N ’ https://m.edsoo.ru/7f4376b4
000011eHE 3HAHUNA
n N
o | Loeme oz s | Bmorn 10K
1 yp N ’ https://m.eds00.ru/7f436b88
0000111eHNE 3HAHUNA
n o
| meemm——— prsmorss 10K
A yp N ’ https://m.eds00.ru/7f437858
0000111eHE 3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

Tema ypoka

PaHI/IOHaHBHBIe quciia,
HppauOHAJIbHBIC YU CJIa, KOHCUHBIC U
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

MHoxkecTBO HeﬁCTBHTeHLHLIX YHUCCII,
JIeHCTBUTEIIHHBIC YHCIIa KaK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCHUCTBUTEIbHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOPJIMHATHOU IIPSIMOM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
H3yUYeHH s

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

CpaBHeHuE 1eCTBUTENBHBIX YUCEII,
apupMeTHUeCKue eHCTBUS C
JENCTBUTENIbHBIMH YUCIIaMU

HpI/I6J'II/I)KéHH06 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDH HpI/I6J'II/I)K€HI/I$I

OxkpyrieHue yucen

OkpyriieHne yucen

0 N W

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYHUCIICHUN

10

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAIIMNXCS K JUHEUHBIM

12

KBanpaTtHoe ypaBHeHue. Pemenue

bubmuorexa [JOK



https://m.edsoo.ru/7f43bf66

YpaBHEHUH, CBOJIALLIMXCS K
KBaAPaTHBIM

KBanpatHoe ypaBHeHue. Penienne

https://m.edsoo.ru/7f43¢542

bu6mmoreka [IOK

13 YPABHCHMUH, CBOJAILIMXCA K https://m.edsoo.ru/7f43¢542
KBaAPaTHBIM
14 bukBanpartHbie ypaBHEHHUs bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHUs Bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEH U YETBEPTOM CTENIEHEN
pa3oKEeHUEM Ha MHOKUTEIIU
[Ipumepsl perieHus: ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
18 Pemenne npo6GHO-paIiMOHATBHBIX bubnnoreka [JOK
YPaBHEHHUU https://m.edso00.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuorexa [IOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanvdecKuM MeTO0M
71 Pemenne TekcTOBBIX 3a1a4
anreOpanvdecKuM METOI0M
2 Pemenye TeKCTOBBIX 3a1a4
areOpanyeckuM METOJIOM
73 KonTtponbHas pabora o Teme
"YpaBHeHHUsI ¢ OAHON epeMeHHON"
24 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMHU 1 bubnmnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHeHuUE € 1ByMs IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JUHEUHBIX YPaBHEHUH



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

C JBYMsI IEPEMEHHBIMU U €€ pEIlIeHUE

27

28

Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ pelIeHue
CucreMa JIByX JUHEUHBIX YpaBHCHUH
C IByMsl IEPEMEHHBIMU U €€ pelIeHUe

29

30

31

Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE

Pewienue cucrem nByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPO CTENEHU

Pemenue cucrem 1ByX ypaBHEHHIH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOM CTENEHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOM CTENEHU

33

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

34

I'padmnueckas unTepripeTanys
CUCTEMBI ypaBHEHUI C JBYMsI
NepPEMEHHBIMU

35

36

37

Pemenyie TeKCTOBBIX 3a71a4
areOpanyeckuM crnocodom
Pemenye TeKCTOBBIX 3a1a4
areOpanyeckuM crnocodom

KonTtponbHas pabora o teme
"Cucremsl ypaBHeHUN"

38

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

LII/IC.]IOBBIG HepaBeHCTBa Hn Ux
CBOMCTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

JInneliHbIe HEPABEHCTBA C OJJHON bubnuoreka [IOK
40 .
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIunelinble HEpaBEHCTBA C OJJHOM bubnmoreka [JOK
41 o
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInneliHble HEPABEHCTBA C OHOM bubnuoreka [IOK
42 .
TIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM U UX PEIICHHE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHOM U X PELICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHOM U UX PElICHUE
46 KBagparHbie HEpaBEHCTBA U UX bubnuotexa [JOK
pelienne https://m.edsoo.ru/7f43b098
47 KBaznpaTHble HEpaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEpaBEHCTBA U UX bubnnorexka [JOK
peurenue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas natepnperanms
51 HS ;I)BGHCTB 51 CHCTEMI:{e :BeHCTB c bubmmorexa LIOK
p p https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckas uaTEpIIpeTaIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponbHas pabora o Teme
"Hepasencrna"
54 KBanparuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK

CBOMCTBA

https://m.edsoo.ru/7f4396¢6



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

55 KBanpatuunas ¢ysakius, e€ rpaduk u bubnunoreka [HOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkius, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnnoreka [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGousa, KOOpAMHATHI BEPLUIMHBI bubnnorexa [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuotexa [JOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a526
62 [TapaGoia, KOOpAMHATHI BEPLUIMHBI
napaboIibl, 0Cb CHMMETPHH 11apadboJIbl
I'paduxu pynxmmii: y = kx, y =kx +
63 s
b, y=k/x, y=x°, y=vX, y=[x|
I'paduxu pynkumii: y = kx, y=kx +
64
b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu pynkumii: y = kx, y=kx +
65 s
ba y:k/xa Y=X7, y=VX, y:|X|
I'paduku pynkumit: y = kx, y=kx +
66
b, y=k/x, y=x°, y=VX, y=[X|
I'paduku pynkumit: y = kx, y =kx +
67 s
b’ y:k/X, y=X7, y=VX, y:|X|
I'paduku pynkumit: y = kx, y =kx +
68
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnuoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTue yncnoBoi bubmuoreka [JOK

IIOCJICA0BATCIBbHOCTU

https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3agaHue MoCIeq0BaTEILHOCTH

71 eKyppeHTHOU (hopMyInoi u bubmorexa LIOK
PEKYPP N PMY https://m.edsoo.ru/7f43ebda
dbopmyIoii n-ro yieHa

7 Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [IOK
IIPOIrPEeCCUn https://m.edsoo.ru/7f43ed7e

73 ApudmeTrnueckast U reoMeTpUyYecKas bubnmoreka [JOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO 4ICHA
apuQMeTUYECKOI U reOMeTPUUECKOI bubnuotexa [JOK

74 .

HpOrpeccHil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
@opMyIbl N-TO YJIeHA

75 apuQMETHIECKON 1 TEOMETPHUSCKON bubnuotexa [JOK
MIPOrpeccuii, CyMMbI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YWICHOB
®opMynbl N-Tro 4jieHa
apuMeTUIECKON U TEOMETPUUECKON bubnmnoreka [JOK

76 .

NPOrpECCUl, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YWICHOB
DopmyJibl N-TO WieHa

77 apu(MeTHUECKONH U TeOMeTPUIECKON bubnnoreka [JOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opMynbl N-TO YieHa
apu(pMeTUYECKO U reOMeTpUUECKOM bubnuorexa [IOK

78 .

MPOrpECCUil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YWICHOB
N3o00pakeHne 4IeHOB

79 apu(MeTHUECKONW U TeOMETPUIECKOH
IIPOrpeECCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

20 N3o6pakeHue 4ieHoB

apuhMeTUIECKON U TEOMETPUUECKON



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

81

IIPOrpeCCUi TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH
JIMHEeWHBII U YKCIOHEHIINATbHBIN
poct

82

83

84

85

86

87

88

CrnoxHbIC ITPONLCHTEL

Crno’xHbI€ POLIEHTHI

KonTtponpsHas pabora o Teme
"YycoBbIe mOCIEA0BATEIbHOCTH"

IToBTOpEHME, 0000IICHUE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIuCh,
CpaBHEHHUE, ACHCTBUS C
JIEUCTBUTEILHBIMH YUCIIAMHU,
YHUCIIOBAs psMast

[ToBTOpenwue, 06001IeHUE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOILIEHHMSI, IPOIOPLIUU

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
OxpyrieHue, IpUOINKEHUE, OIICHKA

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CIocooom

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

bubmuorexa [JOK
https://m.edsoo.ru/7f4404{8

bu6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CIIoco0oM

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE U
cucTemaru3anus 3Hanui. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COOOM

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allns 3HAHUH.

bubmuorexa [JOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHHUS
[ToBTOpEeHME, 0000IICHUE U

9 CUCTEMAaTH3alMs 3HAHUH. bubmuorexa [JOK
[IpeoOpa3zoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 0600IMICHNE 1

93 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[IpeobpaszoBanue anredpanyeckux https://m.edsoo.ru/7f444612
BBIPQXEHH, TOMYCTHUMbIE 3HAYECHUS
IToBTOpEHME, 0000IICHUE 1

94 cHUCTeMaTU3alrs 3HaHU. bubnuotexa [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, o6odIIeHNE 1

95 cucreMaru3anus 3HaHui. OyHKINY: bubnmnoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIMMA
[ToBTOpenue, o6o0IIEHNE 1

96 cucremarusanus 3HaHuil. OyHkuuu: bubnuorexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44444
byHKIII
[ToBTOpeHnue, 0600IIeHNE U

97 cucreMartu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHMA
[ToBTOpenwue, 0600IIEHNE U

08 cucremaTusauus 3HaHui. OyHKINH: bubnuorexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIII

99 [ToBTOpeHue, 0600IIeHNE U bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

cHUCTeMaTU3alurs 3HaHUM.
I'padpuaeckoe pernieHue ypaBHEHUH 1
UX CUCTEM

https://m.edsoo.ru/7f445516

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allus 3HAHUH.

100 . 1
I'paduueckoe penienre ypaBHeHUH 1
UX CUCTEM

101 Hrorosast kKoHTpoIbHAs paboTa 1

102 06061£IGHI/IC A CUCTEMAaTU3ALMs 1
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1
1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

Yrcaa v BEIUMCICHUS

BeimonHaTe, coueras  YCTHbIE M IIMCbMEHHBIE  NPUEMBI,
apudmeTnueckue AeUCTBUS C PAIIMOHAIBHBIMH YUCIIAMU

1.2

HaxomuTe ~ 3Ha4yeHWs]  YMCIOBBIX  BBIPAXKEHHHM,  NPUMEHATh
pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUH JAPOOHBIX
BBIpOXEHUH, CoJIepKAIIUX OOBIKHOBEHHBIC U IECITUYHBIE TPOOH

1.3

1.4

[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIPOOB)

CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIbHBIE YUCIIA

1.5

OxpyrisiTh yucia

1.6

BBINONHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
3HAUYEHUN  4YMCIOBBIX BBIPAXKCHWNU. BBINONHATH AEHCTBHA  CO
CTENEHSIMU C HaTYPAJIbHBIMU IIOKA3aTEeISIMU

1.7

1.8

[IpuMeHATh NpHU3HAKKH JENMMOCTH, PAa3j0KEHHE HAa MHOXUTEIN
HaTypaJIbHBIX YHCEI

Pemrate  mpakTHUKO-OPUEHTUPOBAHHBIC  3aJlauM,  CBSI3aHHBIE  C
OTHOIICHUCM BCJIMYHH, HpOHOpHI/IOHaJ'II)HOCTBIO BCJINYHH,
MPOICHTaMHU, WHTEPIPETHPOBATh PE3yJbTaThl pPEIICHHUs 3a7ad ¢
y4E€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHM PacCMATPUBAEMBIX
00BEKTOB

Anrebpanyeckue BbIpaXXEHUSI

2.1

2.2

Hcnonp3oBarh aireOpanvyeckyro TEPMHUHOJOTHMIO U CHUMBOJIUKY,
MIPUMEHSTH €€ B IPoLleccCe OCBOEHHsI yUeOHOT0 MaTepuaa

Haxonute 3HadeHUs 6YKBCHHLIX BLIpa)KCHI/II\/'I npru  3aJaHHBIX
SHAYCHHUAX MMEPCMCHHBIX

23

2.4

2.5

2.6

BremmonssTh npe06pazoBaHI/Is{ OCJIOTO BBIPpAXCHUA B MHOT'OYICH
NPpUBCACHUECM HO,Z[O6HBIX CJ1ara€MbiX, paCKpbITUEM CKOOOK

BbINoONHATE YMHOKEHHE OJHOWIEHA Ha MHOI'OYIEH U MHOIOYICHA Ha
MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajapaTa
pa3HOCTH

OcyiecTBIATh pa3aoKEHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
BBIHECEHHMSI 32 CKOOKHM OOIIEro MHOXHUTENS, TPYINITUPOBKH ClaraeMsiXx,
npUMeHEHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS

[IpumensTh peodpazoBaHUsI MHOTOYJICHOB JIJISl PEILIEHUS Pa3IMYHbIX
3a/1a4 U3 MaTeMAaTUKHU, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKU




2.7

3.1

3.2

Hcnonb30Barh CBOWMCTBA CTENEHEW € HATypajJbHBIMHU IOKA3aTEIISIMU
JUIsL TpeoOpa3oBaHMsl BhIpaKEHU N

YpaBHEHHUs U HEpAaBEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
MpaBujia Mepexojia OT UCXOJHOI0 YPaBHEHHUSI K PaBHOCUILHOMY €MY.
[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPaBHEHUS

[IpumensaTp rpaduueckue METOAbl TPU  PEIICHUU JIMHEHHBIX
YpaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupats npuUMepbI ap YUCEN, SABISIOIUXCS PEIICHUEM JTMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
CtpouTth B KOOpAMHATHOHN TIOCKOCTH rpadK JTMHEHHOTO YpaBHEHUS C

IBYMsI TIEPEMEHHBIMH; IOJb3YACh TpaduKOM, MPUBOAUTH MPUMEPHI
pelieHusl ypaBHEHUS

3.5

3.6

4.1

4.2

4.3

Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHM C JBYMS IIEPEMEHHBIMU,
B TOM 4HCII€e rpaduyecKu

CocTaBnarh U pemarh JTUHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
YPaBHEHHH 110 YCIOBUIO 33Ja4i, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHBIN pe3ynbTat

Koopaunats! u rpapuku. OyHkuuu

N300paxaTh Ha KOOPAWHATHOW NPSIMON TOYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpPJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alHCBHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe

OTmeyatb B KOOpDAMHATHOMW IUIOCKOCTH TOYKH 110 3aJlaHHBIM
KOOpJIUHATaM

Crtpouts rpaduku nuHerHbIX QyHKUUNA. CTpouTh rpaduk QyHKIUU Y
= [x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PAacCTOSIHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI

4.5

HaxoauTh 3HaueHre GyHKIMH 0 3HAYEHHIO €€ apryMeHTa

4.6

8 KUIACC

Kona
NPOBEPAEMOro
pe3yJbTara

[lonumarbs rpaduueckuii crnoco0 MpeICTaBICHUs M aHaIM3a
uHboOpMallMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpadMKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEM

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUUCIIEHUSI

1.1

1.2

Ucnons3oBath HadaJbHEIC MpPEJICTaBICHUS o MHOKECTBE
JICHCTBUTEIIbHBIX YHCEN ISl CPABHEHHUS], OKPYIJIEHUS U BBIYMCIICHUN,
n300pakaTh JICMCTBUTENIbHBIC YHCJIAa TOYKAMH Ha KOOPIWHATHOM
MPSAMOI

[IpumensTh MOHATHE apU(DMETUYECKOTO  KBaJpaTHOTO  KOPHS,
HaxOJWUTh KBaJIpaTHbIE KOPHHM, HCIOJB3YS TMPU HEOOXOIUMOCTH




1.3

KaJIbKYJISITOP, BBIIOJIHATH MPE0Opa30BaHMs BBIPAKEHUH, COAepKAIIIX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

Hcnonp3oBare 3amucd  OONBIIMX M MalbIX YHCET C IOMOIIBIO
JECSITUUHBIX Apo0Oei u crenenel uncna 10

Anrebpanyeckue BbIpaXKEHHUS

2.1

HpI/IMeHSITB IHNOHATHC CTCIICHH C NICJIbIM II0Ka3aTCJICM, BBIIIOJIIHATH
HpeO6p330BaHI/I5[ BBIpa)KeHHfI, coacpxamux CTCIICHU C LOCJIbIM
II0Ka3aTcjICEM

2.2

BBIMONHATE ~ TOXIECTBEHHbIE  MPEOOpa3oBaHMs  PALMOHAIBHBIX
BBIPOKCHUH Ha OCHOBE IPaBWI JAEHCTBUII HaJ MHOTOWICHAMH H
anreOpandecKuMHu ApoOsIMHU

23
24

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCJIN

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUI IS PEIICHUs Pa3IMYHBIX
3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKH

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemate sMHENHBIE, KBagpaTHbIE YPAaBHEHHWS U  PALMOHAJIBHBIE
YpaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs
IIEpEMEHHBIMU

3.2

33

3.4

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C IPUMEHEHUEM TrpaduuecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH peLIeHUs], €CIIM UMEET, TO CKOJIBKO, U Ipouee)

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadyu K e
anreOpanveckoil MOJIENH C MOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBUH C
KOHTEKCTOM 33aJ]a4M IOJYyYEHHBIN pe3ybTar

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB MUl CPABHEHUS, OLIEHKH,
pelaTth JUHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M X CHCTEMBI,
naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

4.2

9 KIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1
1.1

[loHnMaTh ¥ WCMONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS M S3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUYEHUS), OINpeNeNiaTh 3HAaYeHUE
(GyHKIMM TIO 3HAYEHHWIO apTyMEHTa, OINpPENeNsATh CBOWCTBA (YHKIIMU
o e€ rpaduky

Crpouts rpaduku 3JI€MEHTapHbBIX GYHKIUH BUJA:

y=k/x

v=ki/x, y =x*, y = x>, y = [X|, onHcCbIBaTh CBOWCTBa YMCIOBOH (PyHKIHNU
1o e€ rpauky

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna v BRIYUCICHUS
CpaBHI/IBaTI) U YIOPAAOYMBATH pPAlMOHAJIBHBIC W HPpalUOHAJIIBHBIC




quciia

1.2

Boimonuare apudmernueckue ASHCTBHUS C PallMOHAIBHBIMUA YUCIIAMH,
coueras YCTHBIE U IUCBMEHHBIEC IPUEMBI, BBIIOJHATH BBIYUCICHUS C
HMPPALMOHAIIBHBIMU YUCJIAMU

1.3

1.4

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU I0KA3aTelIMU U KOPHEW,
BBIYMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUN

OKpyryTh NEHCTBUTENBHBIE YHCIIA, BBITOJIHATH IPUKUAIKY pPe3yibTaTa
BBIYHMCIICHH, OLIECHKY YMCIIOBBIX BBIPAKECHUMN

YpaBHEHHUsI U HEpABEHCTBA

2.1

Pemlatp  nauHENiHBIE W KBaApaTHbIE YpPaBHEHUs, YpaBHEHUS,
CBOJISIIIMECS K HUM, MPOCTEHIINE TPOOHO-pAIlHOHATIbHBIC YPABHEHUS

2.2

Pemate cucreMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CHUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIACTCS
JIMHEWHBIM

23

Pemarp TekcTOBBIC 3a/Ja4M aNreOPandecKuM CIIOCOOOM C TIOMOIIBIO
COCTaBJICHUSI YPaBHEHHUS WJIM CHUCTEMbI JIBYX YpPaBHCHHUH C IByMs
NEPEMCHHBIMU
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2.5

2.6

2.7

3.1

[IpoBomuTh mpoOCTEHIIME MCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE WU
cucTeMa ypaBHEHUH peleHus, eClid UMEET, TO CKOJIbKO)

Pemlatp  nuHEliHBIE  HEpPaBEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YUCIIOBOM MPSMOM, 3aIMCHIBATH
pelieHue ¢ NIOMOLIbI0 CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYAKOIIKUE KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTB PCUICHUC
CUCTCMblI HCPABCHCTB Ha YHCIIOBOH prIMOfI, 3alUCbIBaTh PCUICHUC C
IIOMOIIBIO CHUMBOJIOB

Vcnonp30BaTh HEpaBEHCTBA NPU PEIICHUH pa3IMYHbIX 3324
DOyHKIUU

Pacno3naBate  QyHKIMM ~ W3ydyeHHbIX  BUAOB.  IlokasbiBaTh
CXEMaTUYECKH PacIoyIOKEHNE HAa KOOPAMHATHOMN IIOCKOCTH Ipa(pUKOB
¢bynkuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumoctu ot
3HaueHUH K03(PPHUIIMEHTOB, ONUCHIBATh CBOMCTBA (YHKIUI

3.2

[Ioka3piBaTh CXE€MaTUYECKH pACIOIOKEHHE Ha KOOPJIAMHATHON
IUIOCKOCTU TpaduKkoB GYHKUUH Buaa y = VX, y = [X| U omnMchIBaTh
CBOMCcTBa (PyHKIMI

3.3

34

4.1

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX
(GyHKIUH, ONMMCHIBATH CBOMCTBA KBAJpPaTHUHBIX (QYHKIMH MO HX
rpadukam
Pacnio3HaBath KBaJIpaTuuHyio (QYHKIHMIO TO (opmyie, HNPUBOAUTH
MpUMepbl KBaJpaTUYHBIX (QYHKIUM U3 peanbHOM JKHU3HM, (PU3MKH,
T€OMETPUH

ApI/I(bMCTI/IquKa}I U IrCOMCTPHUYICCKAsA IMPOTpEeCCUU

Pacnio3naBath apuMeTHYecKyr0 U T€OMETPUUECKYIO IPOTPECCUH TTPU
pa3HBIX crioco0ax 3agaHus

4.2

BBIMOMHATE BBIUKCIEHUST C HWCIONB30BaHUEM (OPMYT 7-TO UJIeHA




apu(METHUECKOW U TeOMETPUUECKON MPOrpeccHii, CyMMBbI MEPBBIX N
YJICHOB

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIBHOCTH TOYKAMU Ha KOOpI[HH&THOﬁ

4.3

IIJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITIOCJICIOBATCIBHOCTAMMU, B
44 TOM 4YHCJIEC 3aaayu H3 peanLHoﬁ KHU3HU (C HUCIIOJIBb30BaHHUEM

KaJIbKYJISITOPA, TU(POBBIX TEXHOJIOTHUH )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Yucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyrou. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKCh, CPaBHCHHE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue IeMCTBUS ¢ pallMOHANBHBIMU YnciIaMu. Pemenue 3amgay u3
peasbHOM MPaKTUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpa3oBaHHe
BBIP)KEHUI Ha OCHOBE OIIPENICICHUS, 3aUCh OOJIBIINX YUCEll
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOM B BUAE NPOLICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle HpsMas M oOpaTHas
IPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
721 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHON. JlommycTuMBbIe
3HAYECHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAE (OPMYIIbI.
' Berancnenus mo popmyiiam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIDAKEHHH, TOXIECTBEHHO  DPAaBHBIC
BBIPAXKEHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
25 OpHounenbl U MHOrouseHbl. CteneHb MHOrowieHa. CliokeHue, BBIUUTAHUE,
YMHOXXEHHE MHOTOYJIEHOB
26 ®opMysbl COKpPAIIEHHOTO YMHOKEHHS: KBAaAPaT CyMMBI U KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOYJIEHOB HA MHOKHUTEIN
3 YpaBHeHHs
31 VYpaBHEHHE, KOPEHb YpaBHEHUs, MpaBuia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHUN
39 JIuneliHOE ypaBHEHUE ¢ 9}1H0171 nepeMeIiHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YPaBHEHHs, PELLICHUE JINHENHBIX YPABHEHUM
33 CocraBnenue ypaBHevHHﬁ 10 YCJIOBHUIO 33/1aud. PelleHne TEKCTOBBIX 3a4ay C
MOMOIUIbIO YpaBHEHUI
34 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHHHW C JABYMs NEpEeMEHHbIMH. PemeHwne
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. @yHKIIMN
4.1 Koopaunara Touku Ha npsiMOi
49 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay AByMsI TOUKaMH KOOPJIMHATHON

IPSIMOI




[TpsamoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA

4.3 TOYKHM Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepst Fpil(bHKOB, 3ajaHHbIX (popmynamu. UteHue rpamkoB peanbHbIX
3aBUCUMOCTEN
4.5 [Tonstue pynkuun. I'padux Gpynkiun. CBoiicTBa GyHKIMN
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux ynkum y = [x|
47 Fpaquecicoe pELICHUE JIMHEWHBIX YPABHEHHM M CUCTEM JIMHEWHBIX
ypaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS
11 KBagparHbiii kopeHb u3 uucna. IloHsTe 00 HppanMOHAIBHOM YHCIIE.
' JlecsaTUaHbBIC TPUOJIMKESHUSI MPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYMUCICHUAM. JleficTBUTENbHbIE
qucia
1.3 Crenens C 1e7bIM TIOKa3areneM U e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 AnrebpanyecKkue BoIpaKeHUS
2.1 KBaapaTHbiil TpEXuiieH, pa3ioKeHue KBaIpaTHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon qpoou
2.3 Crnosxenue, BBIYMUTaHHE, YMHOXKEHUE, JIEJICHHE alre0pandecKux apooeit
24 PanmonanbHble BEIpaXXEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
) Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOAAIIMXCA K IMHEMHBIM U KBaJPaTHBIM
33 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTalns ypaBHEHUN € ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH € JABYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 PerieHune TeKCTOBBIX 3a/1au aJIreOpanyeckuM crocoOom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOI ITepeMEHHOMN
3.8 PaBHOCHJIBHOCTh HEPAaBEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHOM NEPEMEHHOU
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW NTEPEMEHHOMN
4 DOyHKIUU
41 [lonartue ¢ynkuun. OOnacTe oOMNpeAeNeHUS M MHOXKECTBO 3HAYCHHH
' ¢bysakuu. CrocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue cBOMCTB GYHKIUH 1O e€ rpaduxy
43 [Ipumeps! rpadukoB GYHKIIHM, OTpaXxaroUX pealbHble TPOLECCH
4.4 OYHKIMH, OINHUCHIBAIOIIME TPSIMYI0O M OOpaTHYO NpOHNOPLUOHATIbHBIE




3aBHCUMOCTH, UX Irpauku

4.5 OyHKIUU y =x7 y = X7
4.6 Oynkiun y = [x, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Uucna u BBIYUCIEHUS
11 PanmonanbHple 4Mcla, WppalMOHATbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
' JECATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JCHCTBUTENIBHBIE YKCIIa KaK OECKOHEUHbIE
12 JeCSITUUHbIE ApoOU. B3auMHO 0OHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
JIECTBUTEIIBHBIX YKMCEl U KOOPAUHATHOM NpsAMoil. CpaBHEHME 1EHCTBUTEIBHBIX
qrces
1.3 Apudmerndeckue ASUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenusi, TpuOIMKEHUs, OLEHKH. Pazmepsl 00bEKTOB OKPYIKAIOIIET0 MHUPA,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OxkpyriaeHue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU IIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASAIIMXCS K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCSI K KBaJPaTHBIM
24 EI/IKB"a)lpa‘:[HOG YPaBHEHHE. [Ipumepsl pemeHus ypaBHEHUH TpeTbed U
4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poOGHO-pallMOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JMHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
29 PemeHvHe CHUCTEM JBYX YPaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a JApyroe —
BTOPOH CTENEHU
2.10 ['paduueckast MHTEpIIpETaLMs CUCTEMbI YpaBHEHHH ¢ ABYMsI IepeMEHHBIMU
2.11 Pemenre TekCTOBBIX 3a71a4 anreOpandecKumM CrocoooM
2.12 UuciioBbIE HEPABEHCTBA U UX CBOMCTBA
2.13 PemeHne TMHENHBIX HEPABEHCTB C OJIHOW ITEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagpatHble HEpaBeHCTBA
216 I'padmyeckas uHTEpHnpeTanysi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C ABYMs
NIEPEMEHHBIMU
3 @yHKIINH
31 KBanpatuunas Qynkuus, e€ rpapuk u cpoiicrBa. [lapabona, KoopauHaTHI
BEPIINHBI TapaldoJibl, 0OCb CHMMETPUHU MapadoIbl
3.2 I'paduxu GyHxmii y=kx, y=kx+b u ux cBoMCTBa




33 I'paduku pynkuumii y=k/x, y = x’n ux cBOHCTBa
34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 UuCIIOBBIC ITOCIICIOBATCIBHOCTH
41 OmpeneneHne U CrocoObl 33JJaHUsl YUCIIOBBIX TOCJIENIOBATEIILHOCTEH. 3a1anue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyIioi U HopmyJioit n-ro dieHa
49 Apudmernueckas mporpeccus. Dopmynbl n-ro  udieHa apuPpMETHICCKOM
MIPOTPECCUU, CYMMBI NIEPBBIX 7 YWICHOB
43 I'eomerpuueckas mnporpeccus. @DoOpMysabl #-TO  WICHa TE€OMETPHUYCCKOM
MIPOTPECCUU, CYMMBI NIEPBBIX 7 YWICHOB
44 N300pakeHre YiIeHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuii
’ TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIMATBHBIA POCT
4.5 CJ10KHbBI€ POLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
NMPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'O
TpeOoBaHus o0mero oopasosanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IIOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAaMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NIPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh TpapUUECcKoe MPeICTaBICHUE MHOKECTB
JUISl OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUU 3334
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBarh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPBl W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMSI BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSMHU: HAaTypajJbHOE YMCIIO, IPOCTOE M
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCIIO, MOAYJbh 4YHCla, OOBIKHOBEHHAs Ipo0b U
necaTu4Has ApoOb, CTaHJAPTHBIA BUJ YUCIIA, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCJO, apu(METHYECKUil KBaJpaTHBIM KOPEHB;
YMEHUE BBINOIHATH JEHUCTBUSI C  YUCJIaMH, CpaBHUBATH H
yHOpSAIOYMBATh 4YHUCHA, NPEACTaBIATh YHCIa HAa KOOPAMHATHOMN
MPSIMOM, OKPYIJIATH YHUCJIA; YMEHHUE JejaTh NPUKUIKY U OICHKY
pe3ysbTaTa BbIYUCICHUN

YMeHHe onepupoBaTh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKuil KBaApaTHBIM KOpEHb, MHOTOWIEH, ajlreOpandeckast
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEMEeHU
00JbIlle €IMHUIBI; YMEHHE BBIIOJIHATH pacd€rsl Mo Qopmyiam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPA)KEHUI C KOPHSAMM, Pa3jOKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMM: YHUCIOBOE PaBEHCTBO, YPAaBHEHHE
COIIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pEIlaTh JMHEHHBbIE U KBaJpaTHbIE YPAaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW TEPEMEHHOM, CHUCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JpOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM UYHCJIE IPU PELIEHUH 3a/1a4 U3 APYTuxX MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIO0JIb30BaTh KOOPAUHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs! pelIeHui
YpaBHEHU, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIUU, HYIH
¢byHKIUY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusl, yObIBaHUS, HauOoiblllee W HaUMEHbIlIee 3HAYCHUS
¢byHKIMN; YMEHHE OIIEpUpPOBAThH MOHSTUSIMU: npsimast




10

MPONOPIMOHATIBHOCTD, JHHEWHas (QYHKIUS, KBaJpaTuyHas (QyHKIIHS,
oOpaTHass TPOMOPIIMOHATBLHOCT, TMapaboiyia, TUrepOosa; yMEHHE
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPaUKU AJIS ONIPEACIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB W peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(bopMyIamMH 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupoBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbLHOCTb,
apupmMeTHyeckass M TEOMETpUYECKas  IPOTPEeCcCCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jieHa MpH peleHHH 3a/a4y, B TOM YHCJe 3a/a4 U3 JPYrux
y4eOHBIX MPEIMETOB U pealbHOU KUIHU

YMeHue pemiaTh 3aaud pa3HbIX THUIIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJY M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4i U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEMHbIMUM  (UHAHCAMM); YMEHHME  COCTABJIATH  BBIPAYKEHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHMIO  3a/Jayu,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONONA00OHOCTD
IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE30K, Mpsmasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYrOJIbHHUK, PAaBHOOEIPECHHBIH
U PAaBHOCTOPOHHMH TPEYrOJILHUKH, INPSAMOYTOJBHBIA TpPEYroJbHUK,
Me/iraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHMKA, UYETHIPEXYTOJIBHUK,
napajuieliorpaMMm, poMO, TpPSIMOYTOJbHHMK, KBaapar, Tparenus;
OKpY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamMu; ymMeHue pemarb 3afadd, B TOM 4YHCJIE U3 IOBCEIHEBHOM
KHU3HH, Ha HAXOXKIACHHUE T'C€OMETPHUYECKUX BEIMYMH C MPUMEHEHHEM
M3YYEHHBIX CBOMCTB GUryp U (hakToB

YMeHue onepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapauIeIbHOCTh U MEPIEHAUKYIIPHOCTh IPSIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO M
nojxobue ¢uryp, napauienbHOCTh U NEPHEHIUKYISAPHOCTh MPSAMBIX B
OKPY’KaroIlleM MHUpE

11

YMeHue omnepupoBaTh TOHATHUSMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuyMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHKA), IJIOLIA/Ib;
YMEHHUE OIEHUBATh Pa3MeEphl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYIbI MEepUMETpa U  IUIOIMIATU
MHOTOYTOJILHUKOB, JIJIMHBI OKPY>KHOCTH M TUIONIAAM Kpyra, oobema
NPSIMOYTOJIBHOTO MapaJUIeNIeNUela; YMEHUE NPUMEHITh IPU3HAKU
pPaBEHCTBA TPEYTOJHPHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSTHUM, TUIOMIAEH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIBHOMY OIMCAHHUIO

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOpAWHAThI TOYKHU, BCKTOD, Ccymma BCKTOPOB,
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MPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MpEACTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEeIMETOB U PEaIbHOM KU3HU

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE
IMarpaMMbl,  TaOMUIBL, cpenHee  apudmMeTHUecKkoe, MeIuaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYECHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHpOpMalMIO, MPEJICTABICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B
OKPY’KAIOIlIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIYYalHBIX COOBITUN B ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHMBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBICHHSX

16

YMeHue BBIOMpPATh TOIXOISIIMA W3YYCHHBIA METON IS PEUICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEJIbHBIE BBIJAIOIIMECS  PE3YJIBTATHI,
MOJYyYCHHBIE B XOJI€ PA3BUTHS MATEMaTUKU KAaK HAayKH, MPHUBOIAUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucia v BBIYUCIICHUS
1.1 Harypanbuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YnCel
12 OOBIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEYHbIE
) MEPHONIECKHE IPOOH
13 Panponaneueie  ymcna. Apu(METHYECKHE ONepalud C  PalUOHATbHBIMU
qUCIaAMU
1.4 evictButenbHble uyncia. ApudMeTHYECKHE ONEpallMk ¢ JACHCTBUTEIHLHBIMHU
quciIaMu
15 [Tpubnnxénnple BBIMMCICHUA, NPaBWIA OKPYIJICHMA, HPUKWIKA M OLCHKA
pe3yJibTaTa BBIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHUSI C IEPEMEHHBIMH )
29 Crenenp ¢ uenbiM mokasareneM. CTENEeHb C palUMOHAIbHBIM I10Ka3aTeJIeM.
CBoiicTBa cTENEHU
2.3 MHorouieHsl
24 Anrebpanueckas 1poob
25 ApupmeTnueckuii  KOpeHb  HAaTypajJbHOW  CTEINEHHU. HeiictBuss ¢
apu(MeTHUECKUMH KOPHSIMHU HaTypalbHOH cTeNeHn
3 VYpaBHEHUs U HEpAaBEHCTBA
31 Llensie n NpoOHO-pallOHaNIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
ypaBHEHUI
39 [lensle 1 npoOHO-palOHaIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
HEPABEHCTB
3.3 Pentenne TekcTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs OCIEI0BATEILHOCTEH
49 Apudpmernueckass u reomerpuyeckas mnporpeccun. dopmyna  CIOKHBIX
IIPOLIEHTOB
5 OyHKIMU
Oynkius, crnocobbl 3amaHud  QyHkuuu. ['paduk  pynkmum.  OGnacTb
ornpezeNieHus U MHOKeCTBO 3HaueHuil pynkuuu. Hynu ¢pynkmuu. [Ipomexytku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMH. MakcUMyMbl U
MUHUMYMBl (pyHkuuu. HaunOonbliee ¥ HauMeHblllee 3HaueHUE (QYHKIMM Ha
IIPOMEXKYTKE
6 KoopauHartsl Ha npssMoOil ¥ TIIOCKOCTH
6.1 KoopannatHas npsmast
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl ¥ UX CBOMCTBa
7.2 TpeyroapHHUK




7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepenne reoMeTpu4eCKuX BEIMYHH
7.6 BexkTopsl Ha T10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET






